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FOREWORD

This report, which was prépared as part of the Joint Services
Infrared Sensitive Element Testing Program, is one of a series o
that consists of a collection of data sheets presenting various phys-
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” . INTRODUC TION ,\

This report presents the results of measurements made
- on ten photodetectors. It includes data sheets on lead sulfide
: cells from Infrared Industries, Inc; indium antimonide cells
. from the Santa Barbara Research Center, Davers Corpora-
: tion, and Minneapolis-Honeywell; germanium cells from the
. Santa Barbara Research Center; and a thermocouple from -
Beckman Instruments, Inc. : )

N A summary of the data obtained is given in Table 1.
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APPENDIX

- DEFINITIONS OF SYMBOLS AND TERMS

, v : G
A = adopted sensitive area of the detector in cm? /
f = modulation frequenéy of the radiation incident on the detector
Af = frequency bandwidth of the electrical measurmg systém
in cps
J = rms value of the fundamental COmponeri,t of the radiant
energy flux deénsity, in watts/cm2
N = rms noise voltage > w2
: RO = maximum response _
. B <z
R, = response as a function of w = 2nf T
Ry . ) e : '
max _ ratio of the responsivity at the peak wavelength to ©
Rbb the responsivity to blackbody radiation
V = 'rms value of the fundamental component of thessignal ;}61tage"'

‘as measured with the entire surface of the detector exposed
T, responsive time constant. When the photon-excited carriers in the
semiconductor have a simple decay mechanism, .the response to a
sinusoidal varying signal may be given by

>

R /R = (1 ' :
The responsive time constant {T) is calculated from the frequency’
response, It will be noted that the load resistance used in each case
is given on the frequency response curve.

& s
R. The reslaonsivit'y (R) is defined as the‘“ratio of the rms \;alue of the
fundamental component of the signal voltage to the rms value of the.®
fundamental component of the incident radiation power: cow

s

2

YU,

IR



..

\

;e - - - I T O P

R = V/JA

‘The units of R are volts/watt.

)
>0 X

Hye  The noise equ1valent 1rrad1ance (Hy) is defined as the minimum
radiant flux density necessary to give a signal-to-noise ratio of 1 when
the noise is normahzed to unit bandwidth:, -

1 (N}
v = V .. A 2
v H‘N J N/ ) f.

1
The units of Hyy are watts/cps2-cm?,

s

Py The noise equivalent power (PN) is defined as the minimum radi-

" ant flux necesssary to give a signal-to-noise ratio of 1 when the noise

_is normalized to unit bandwidth:

P

~3

7

a

PN

1 —
INA/V- 62 0 %

1
2

The units of PN are watts/cps?. ‘\ v

e ., I

~
b e

D*, D-star is defined! as the detectivity normalized to unit area and
unit bandwidth. Detectivity isthe signal-to- no1se\rat1o produced W1th

unit radlant flux incident on the detector: . EEEN
. "- . Q\
o Dx* = ,,AZ_,/.P,,,_\,A_,,,,,,?,A,,;A, S .
: N ' TG P
The units of D* .are cm- cpsa /watt. o ° )
) ,../;\5,// ,

Py g
B om is defined as D-star at the peak wavelength, the opt1mum blas
value, and .the;peak detective modulation frequency .

s

. ] ~ . .0 f\

Calibration. The gain of the electrical system is calibrated by inject-

ing a known voltage in series with the detector being tested. This is a
accomplished by means of a small resistor placed between the rdetec‘*;r A
ground terminal and the system ground. Thus, the detecitor signal and N

noise voltages ars: rnferred to the_detector terminals and 7o an jinfinite

load impedance. The detector noise is corrected for amplifier noise.

o

2 N

a
: o

i lR. Clark J ‘qoné s, "Methods of Rating the Performance of Photo-
conductive Cells," Proceedings of IRIS, Vol. 2, No. 1, June 1957. =
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